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the
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l C
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the
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As a result of these endeavours the RWG was encouraged by WQOS to address
all concerns involving radioactivity in the aquatic environment and to inter—
face with the other subcommittees of the Implementation Committee on specific
topics.
In order to fulfill these possibilities the RWG proposed to the Water
Quality Board that it be considered a subcommittee of the Implementation
Committee and widen the make—up of its membership to include representatives
of Federal nuclear regulatory and radiological health agencies as well as
federal, state, and provincial environmental agencies.
The Board agreed to
this
proposal at
their
December
1975
meeting.
TERMS OF REFERENCE
The terms of reference were approved by the Board at its March 3, 1976
meeting
(4).
The Radioactivity
Subcommittee
will:
"1.
Review radioactivity objectives and recommend any necessary
revisions.
2.
Develop a radioactivity surveillance plan for both land—based
and atmospheric inputs
to be incorporated into the overall
surveillance planning for the Great Lakes by the Surveillance
Subcommittee.
3.
Assess annually the surveillance data supplied by the agencies
carrying out the surveillance program,
indicating the degree
of compliance with the radioactivity objective and any local
trends developing in radionuclide levels.
4.
Advise on potential transboundary environmental effects of
the siting of nuclear facilities in the Great Lakes Basin.
Nuclear facilities
includes,
but is not limited to nuclear
power stations.
5.
Comment on public safety and health and the socio—economic
impact of nuclear development at the request of the Water
Quality Board and the Research Advisory Board."
The first
three terms of reference will be discussed in detail in the
following
sections
of
this
report.
The
fourth,
a
review
of
nuclear
facility
siting
proposals,
is one which
is
covered by
environmental
assessment processes
of
each
government
for
its
own
facilities,
but
the Water
Quality
Board
could
become
involved
because
of
the
possibility
of
transboundary movement
of
radio—
active emissions.
The Radioactivity Subcommittee feels it can be useful to
the
Board
in
commenting
on
such
siting
proposals with
a basin—wide
perspective.
The
final
item
reflects
the
willingness
of
the
subcommittee
to
advise
both
the
Water
Quality
Board
and
the
Research
Advisory
Board
on
radiological
health
and
safety
questions
from
the
growing
public
concern
over
nuclear
power
development.
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The United States and the Canadian Radioactivity Advisory Groups that
were established by the Parties to produce an acceptable refined objective met
individually to develop criteria on which an objective could be based and then
collectively to produce a refined objective. Membership was drawn from federal,
state, and provincial government agencies in the environmental, radiological
health, and nuclear regulatory and development fields. The Groups agreed to
two basic premises: concentrations of radionuclides in the Great Lakes must
not constitute an unacceptable health risk to the population using the water
and emissions from nuclear facilities will be as low as can readily be achieved.
Consensus on a recommended objective was achieved in the fall of 1975 and the
main document was submitted to the appropriate governmental departments of
both Parties for appropriate action.
The proposed objective is given in terms of a radiological dose equi—
valent of not more than one millirem (mrem) to the whole body of an ICRP
reference man imbibing a standard annual intake of Great Lakes water. The
total
equiv
alent
dose
(TEDs
o) t
o a s
ingle
organ
or ti
ssue
will
be in
propo
rtion
to the dose limit recommended by the ICRP for that tissue. Releases of radio-
nuclides from point sources will be controlled by specified actions at defined
levels of radioactivity occurring at the periphery of a "source control zone"
having a one kilometre radius about the discharge point.
The State of Minnesota, however, did not accept the proposed objective
since the state representatives felt that any input of radioactivity to the
Great Lakes would have a harmful effect on users of lake water. Minnesota,
therefore, submitted a minority position to the Parties requesting existing
facilities to provide the best practical treatment by 1977, the best available
treatment by 1983, and a goal of zero discharge by 1985.
The Parties have two options regarding the disposition of the proposed
obje
ctiv
e.
They
can
rati
fy i
t an
d am
end
the
Agre
emen
t ac
cord
ingl
y,
then
send
it t
o th
e IJ
C fo
r re
view
; o
r th
ey c
an s
ubmi
t it
to I
JC f
or r
evie
w be
fore
rati
fica
tion
.
The
Radi
oact
ivit
y Su
bcom
mitt
ee r
ecom
mend
s th
e fi
rst
opti
on w
ith
a View to early ratification so that its proposed surveillance plan can be
designed to measure compliance with a well defined objective.
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A surveillance plan has been designed to measure compliance with the
proposed water quality objective for radioactivity and to allow an assessment
to be made of any trends developing in radionuclide levels in the Great Lakes.
It is proposed that the plan be an integral part of the overall surveillance
planning of the Surveillance Subcommittee and with that end in view it was
discussed in detail at the Surveillance Design Workshop of January 20-21,
1976.
The plan, given in the Appendix, calls for sampling lake water on a
regular basis in three critical areas:
1. At the periphery of each nuclear facility's source control zone to
check compliance of point source inputs
2. In the open waters of the Great Lakes to ensure that the ambient
water quality objective is being met
3. At selected water intakes to determine actual radiological dose
rates to the population from drinking water from the Great Lakes.
Feedback was received during the Surveillance Design Workshop regarding
proposed frequency of monitoring cruises on individual lakes and selection of
water intakes for multi-parameter analysis. Federal, state, and provincial
agencies are presently discussing their individual roles in implementing the
plan, but the major factor in assigning any priority to radiological surveil—
lance is the requirement for new resources. The present atmosphere of restraint
and cut—back in government spending at all levels will seriously jeopardize
the implementation of the surveillance plan required to demonstrate compliance
with the objective. In the interim, the Radioactivity Subcommittee stresses
the importance of reallocation of existing surveillance resources within the
participating agencies in order to initiate the main thrust of the surveil-
lance plan.
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ra
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discharges of radionuclides continue.
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 LAKE
MICHIGAN
HURON
ONTARIO
TABLE 1
OPERATING NUCLEAR GENERATING STATIONS 1975
 
STATION
Zion I & II
Kewaunee
Point Beach
I & II
Palisades
Big Rock Point
Cook I
Douglas Point
Pickering A
Ginna
Fitzpatrick
Nine Mile
Point I
LOCATION
Zion, Illinois
Carlton,
Wisconsin
Manitowoc County,
Wisconsin
Covert Township,
Michigan
Charlevoix County,
Michigan
Benton Harbor,
Michigan
Kincardine, Ontario
Pickering, Ontario
Ontario, New York
Oswego, New York
Oswego, New York
REACTOR
TYPE
PWR
PWR
PWR
PWR
BWR
PWR
CANDU
CANDU
PWR
BWR
BWR
ELECTRICAL
POWER2 MW
2 x 893
541
2 x 497
700
75
1060
220
A x 540
490
821
625
 MICHIGAN
HURON
ST. CLAIR
RIVER
ERIE
ONTARIO
NU
CL
EA
R
GE
NE
RA
TI
NG
ST
AT
IO
NS
UN
DE
R
CO
NS
TR
UC
TI
ON
OR
PL
AN
NE
D
STATION
Bailly 1
Cook 2
Midland l, 2
Bruce A
Bruce B
North
Channel
Greenwood
2, 3
Fermi 2
Davis—Besse
1, 2 & 3
Perry 1, 2
Nine Mile
Point 2
Sterling 1
Pickering B
Darlington
TABLE 2
 
REACTOR ELECTRICAL EST. COMPL.
LOC
ATI
ON
TYP
E
POW
ER,
MW
DAT
E
Westchester Township,
Ind
ian
a
BWR
645
197
9
Benton Harbor,
Mic
hig
an
PWR
106
0
197
6
Mid
lan
d,
Mic
hig
an
PWR
2 x
818
198
0
Kin
car
din
e,
Ont
ari
o
CAN
DU
4 x
750
197
6
Kin
car
din
e,
Ont
ari
o
CAN
DU
4 x
750
198
3
Ont
ari
o
CAN
DU
4 x
850
198
8
St.
Cla
ir
Cou
nty
,
PWR
2 x
120
0
198
3
Michigan
Monroe County,
Mi
ch
ig
an
BW
R
10
93
19
78
Ott
awa
Cou
nty
,
Ohi
o
PWR
3 x
906
197
6-8
3
Per
ry
Cou
nty
,
Ohi
o
BWR
2 x
120
5
198
0
Osw
ego
, N
ew
Yor
k
BWR
108
0
197
8
Ste
rli
ng,
New
Yor
k
PWR
115
0
198
2
Pic
ker
ing
, O
nta
rio
CAN
DU
4 x
540
198
2
Osh
awa
,
Ont
ari
o
CAN
DU
4 x
750
198
5
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Information on aqueous and gaseous releases from nuclear generating
stations is given in Tables 3 and A.
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 TABLE 3
   
AQUEOUS DISCHARGES FROM NUCLEAR GENERATING STATIONS 1974 (5, 17)
STATION EURIES PER YEAR
FISSION AND ACTIVATION GROSS B 3H
PRODUCTS
Pickering — 2.63 14,600
Douglas Point — 1.24 3,430
Big Rock Point 1.07 - 50.7
Ginna 0.14 — 195.
Kewaunee 0.42 — 92.4
Nine Mile Point 25.6 - 18.7
Palisades 5.87 — 8.1
Point Beach 0.19 - 833.
Zion 0.00077 — 2.3
TABLE 4
GASEOUS DISCHARGES FROM NUCLEAR GENERATING STATIONS 1974 (5, 17)
STATION CURIES PER YEAR
PARTICULATES 1 3 1 I NOBLE GASES 3H
Pickering 0.034 0.004 4,380 24,820
Douglas Point 0.0047 0.047 21,170 5,110
Big Rock Point 0.091 0.09 188,000 38.7
Ginna 0.00004 0.00028 757 0.36
Kewaunee 0.38 0.024 3,350 109.
Nine Mile Point 0.14 0.72 558,000 15.8
Palisades 0.0035 0.0099 0.034 0
Point Beach 0.073 0.088 9,740 42.8
Zion 0.002 0.014 2,990 180.
12
 Ill MIIIIIMIIWIIV
Ill [HHS
[MS
I
I EIIHI
There are some radioactivity monitoring programs in existence which
regularly check inshore surface waters and biota in the vicinity of operating
nuclear facilities which have aqueous discharges to the Great Lakes. These
programs generally are operated by state and provincial environmental and
health agencies. The open waters of the lakes are studied irregularly,
usually in connection with baseline or special studies with no immediate plans
to follow up on a regular basis. While these activities do not meet the needs
of surveillance, the data are valuable in assessing the radioactive quality of
Great Lakes water in the interim period before the radioactivity surveillance
plan is put into effect.
Unpublished monitoring data for 1974 have been provided to the Radioacti-
vity Subcommittee by state, provincial, and federal authorities for most areas
of the Great Lakes where nuclear facilities exist. The data are presented by
site, generally in the same format provided by the agency, in Tables 5—22.
Data prior to 1974 are contained in an earlier RWG report (3) which is a
collation of available monitoring data to January 1975. Data prior to 1974
but which were not available for the January 1975 report have been included
here.
The accuracy and the precision of data and the detection limits given
in this report have not been evaluated by the Radioactivity Subcommittee;
13
 
 TABLE 5
LAKE SUPERIOR WATER SAMPLES {6)
  
LEVEL IN 201/2
11:92
0.0521.
0.0611.
0.0731.
LEVEL 0F'137Cs
 
NORTH LAT. WEST LONG. QATE _L:333 fjfﬁﬂ;
47°
10'
12"
85°
24'
20"
1 J
une
197
4
0.0
79i
.00
7
0.0
24i
.01
7
47°18'50" 90°01'00" 7 June 1974 0.07li.005 0.041:.015
47°43'06" 87°15'18" 5 June 1974 0.078i.013 0.0501.033
TABLE 6
LAKE SUPERIOR BIOTA (6)
NORTH LAT. WEST LONG. DATE SPECIMEN pCi/ngRESH
46°58'18" 85°43'54" 6 Sept. 1973 plankton —
47°52'45" 87°26'30" 11 Sept. 1973 plankton —
47°12'42" 89°40'38" 14 Sept. 1973 plankton —
47°28'00" 90°51'18" 15 Sept. 1973 plankton —
Jackfish Bay 17 Oct. 1973 Lake trout 0.42 $.01
Batchawana Bay 13 Oct. 1973 Lake trout 0.50 $.01
TABLE 7
LAKE SUPERIOR SEDIMENTS (6)
f
-
‘
N
O
O
O
O
1W
.23i.
.181.
.631.
.181.
.021.
.771.
INTEGRATED poi/cm2 0F CORE
 
NORTH LAT. WEST LONG. DATE ijjg§ 1258b
48°17'30" 86°25'00" 4 June 1973 17.42 0.65
48°59'48" 88°12'06" 22 Aug. 1973 25.88 1.17
47°04'12" 89°53'54" 5 June 1973 6.11 0.21
47°11'00" 91°13'42" 6 June 1973 20.58 1.01
48°09'18" 89°01'30" 6 June 1973 22.25 1.08
46°42'54" 84°47'12" 10 June 1973 18.69 1.05
47°32'30" 87°00'00" 4 June 1973 5.58 0.16
48°00'54" 87°38'00" 13 June 1973 4.53 0.16
a. N.D. = not detected.
14
lkLoCe
NDa
0.38
0.06
1.43
1.14
0.70
NDa
NDa
017
035
048
LOCATION
Big Rock Pt.
(SB-3) (7)
(Discharge
Canal)
Palisades
(SP-4) (7)
(Van Buren
State Park)
Donald Cook
(SC-3) (7)
(Near
Discharge
Point)
TABLE 8
 
LAKE MICHIGAN SURFACE WATER (7, 8)
  
LEVELS IN BCi/i
SAMPLING DATE GROSS a GROSS 8 3H 13705 13“CS
11 Jan. 1974 N.A.a 312 4001200 BDL BDLb
22 Feb. 1974 N.A. 211 4001200 BDL BDL
14 Mar. 1974 N.A. 411 3001200 BDL BDL
16 Apr. 1974 N.A. 311 3001200 BDL BDL
4 June 1974 N.A. 412 3001200 BDL BDL
2 July 1974 N.A. 212 2001200 BDL BDL
2 Aug. 1974 N.A. 512 9001200 BDL BDL
4 Sept. 1974 N.A. 612 3001200 BDL BDL
8 Oct. 1974 N.A. 712 2001200 BDL BDL
14 Nov. 1974 N.A. 412 2001200 BDL BDL
18 Mar. 1974 N.A. 812 5001200 BDL BDL
5 Apr. 1974 N.A. 1312 <200 BDL BDL
14 May 1974 N.A. 7014 3001200 7715 3115
4 June 1974 N.A. 812 4001200 BDL BDL
23 July 1974 N.A. 512 2001200 BDL BDL
22 Aug. 1974 N.A. 712 2001200 BDL BDL
30 Sept. 1974 N.A. 1412 3001200 BDL BDL
31 Oct. 1974 N.A. 1012 3001200 BDL BDL
30 Jan. 1974 N.A. 211 <2OO BDL BDL
11 Feb. 1974 N.A. 411 5001200 BDL BDL
18 Mar. 1974 N.A. 412 4001200 BDL BDL
26 Apr. 1974 N.A. 311 2001200 BDL BDL
13
May
197
4
N.A.
612
<2O
O
BDL
BDL
4 June 1974 N.A. 412 3001200 BDL BDL
23 July 1974 N.A. 612 3001200 BDL BDL
22 Aug. 1974 N.A. 312 3001200 BDL BDL
2 Oct. 1974 N.A. 712 3001200 BDL BDL
31 Oct. 1974 N.A. 612 3001200 BDL BDL
15
 
TABLE 8 continued
LAKE MICHIGAN SURFACE WATER
 
LEVELS IN ECi/l
  
LOCATION SAMPLING DATE GROSS a GROSS 8 3H 13703
Zion 4 April 1974 BDL 5.0:1.1 300:200 N.A. N.A.
(#205 1 July 1974 <1.2 2.1:1.4 400:100 N.A. N.A.
effluent) (8) 1 Oct. 1974 <0.6 3.9:1.2 <400 N.A. N.A.
8 Jan. 1975 <1.5 3.4:1.5 400:200 N.A. N.A.
10 Apr. 1975 <2.3 4.0:1.2 3001200 N.A. N.A.
10 July 1975 <2.2 2.9:1.1 5001200 N.A. N.A.
9 Oct. 1975 <1.3 3,211.1 300:200 N.A. N.A.
 
a. Not available
b. BDL = Below detection limit
 
l6
 NORTH
LAT.
WEST
LONG.
DATE
43°30'00" 82°04'24" 24 Apr. 1974
45°14'00"
82°25'00"
25
Apr.
1974
45°43'42"
83°17'48"
26
Apr.
1974
46°04'42"
82°44'36"
17
May
1974
45°01'48"
80°38'36"
30
Apr.
1974
45°35'12"
81°14'30"
29
Apr.
1974
45°06'18"
82°27'54"
25
Apr.
1975
44°19'42"
82°36'22"
26
Apr.
1975
43°31'52"
81°55'17"
29
Apr.
1975
b44°19'13"
81°36'36"
3
Oct.
1974
b44°19'51"
81°36'26"
3
Oct.
1974
b44°20'26"
81°35'34"
3
Oct.
1974
Lake
St.
Clair
2
July
1974
a.
B.D.L.
=
Below
detection
limit
TABLE 9
LAKE
HURON
AND
GEORGIAN
BAY
WATER
(6)
O
O
0
0
O
0
0
O
0
O
0
0
0
LEVELS IN ECi/ 1L
137CS
.0501.005
.0241.007
.0431.010
.0591.010
.0461.008
.0451.008
.0401.004
.0321.007
.0591.007
.06li.012
.044i.009
.0731.013
.0901.012
1255b
 
0.0691.
0.1071.
0.0351.
0.0441.
0.0911.
0.0711.
0.0641.
0.0601.
0.0661.
0.0671.
0.0641
0.0701.
0.0521.
b.
Offshore
from
Douglas
Point
Nuclear
generating
station.
17
018
022
031
010
023
023
011
021
017
025
.020
032
011
:23
B.D.L.a
B.D.L.
B.D.L.
0.2861.040
B.D.L.
0.0851.026
0. 0301 . 012
0.0291.017
0.0301.o17
0.0531.017
0.1261.021
B.D.L.
0.3791.052
 
  
TABLE 10
WATER INTAKES NEAR DOUGLAS POINT (12)
KINCARDINE PORT ELGIN
LEVELS IN pCi/R
L
O
0
U
]
H
SAMPLE DATE 9°8r 13705 1370s
  
K
-
Jan. 1974 0.74 0.06 0.89 0.03
Jan. 1975 0.69 <0.02 0.97 <0.02
Feb. 1974 1.07 N.A.a 0.76 0.05
Feb. 1975 0.61 <0.02 0.76 <0 02
Mar. 1974 0.67 0.07 0.82 0.06
Mar. 1975 N.S.b N.S. 0.71 <0.02
Apr. 1974 0.81 0.11 0.80 0.05
Apr. 1975 0.66 <0.02 0.75 <0.02
May 1974 0.74 0.05 0.81 0.03
May 1975 0.61 <0.02 0.75 <0.02
June 1974 0.78 0.04 0.64 <0 02
June 1975 0.63 <0.02 0.69 <0.02
Jul. 1974 0.76 0.15 0.91 <0 02
Jul. 1975 0.72 0.04 N.S. N.S.
Aug. 1974 0.74 0.07 0.82 0.07
Aug. 1975 1.04 0.10 0.70 <0 02
Sept.1974 5.66C 0.05 0.84 0.06
I Sept.l975 0.75 <0 02 N.S. N.S.
g
Oct. 1974
0.46
0.03
0.70
0.03
1
Oct. 1975
0.73
<0.02
N.S
N.S.
Nov. 1974 0.66 0.05 N.S. N.S.
Nov. 1975 0.65 0.05 N.S. N.S.
Dec. 1974 0.77 0.08 0.70 0.04
Dec. 1975 0.77 0.06 0.74 0.06
5
Mean 1974
0.75
0.07
0.79
0.04
i Mean 1975 0.72 0.04 0.76 0.03
E a. N.A. = Not Analyzed
b. N.S. = No sample
c. Not included in mean for year.
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gégg SPECIMEN pCi[ngRESH pCi/g DRIED
25 Apr. 1975 plankton - 1.22:.16
26 Apr. 1975 plankton — 0.70i.20
29 Apr. 1975 plankton — 0.31:.21
23 Apr. 1975 Sucker O.11i.01 0.391.02
24 May 1975 Drum 0.01i.01 0.05i.02
23 Apr. 1975 Pike 0.24i.01 0.94:.03
TABLE 12
TABLE 11
LAKE HURON BIOTA (6)
LEVELS OF 1370s
  
HURON AND GEORGIAN BAY SEDIMENTS (6)
 
NORTH LAT. WEST LONG.
45°06'18" 82°27'54"
44°19'42" 82°36'22"
43°31'52" 81°55'17"
Douglas Point
DOuglas Point
Douglas Point
LAKE
NORTH LAT. WEST LONG.
43°47'48" 82°05'48"
43°47'42" 82°20'36"
44°14'12" 83°00'18"
45°35'54" 83°25'20"
45°01'57" 82°02'18"
44°59'55" 80°31'50"
44°40'31" 80°07'21"
45°20'18" 81°22'42"
44°46'00" 80°52‘33"
45°32'59" 81°02'30"
3. B.D.L.
O
\
O
\
U
1
U
I
J
>
ll
10
ll
9
11
DATE
July
July
July
July
July
July
July
July
July
July
1974
1974
1974
1974
1974
1974
1974
1974
1974
1974
= Below detection limit
19
INTEGRATEDngi/cmz OF CORE
137CS
N
C
)
\
1
N
O
L
G
-
b
-
l
—
‘
b
U
‘
I
U
‘
I
O
N
N
\
l
p
.
.
-
1253b
 
.40
.07
.25
.13
.19
.03
B.D.L.
0.15
0.15
B.D.L.
O
O
C
)
O
O
O
lhbce
0.32
0.06
B.D.L.a
B.D.L.
0.06
0.23
0.03
B.D.L.
0.20
B.D.L.
 
 TABLE 13
DOUGLAS
POINT
—
BRUCE
INSHORE
SURFACE
WATER
(9)
10)
  
LOCATION
SAMPLING
ANNUAL
AVERAGE
IN
pci/l
STATION
NORTH
LAT.
WEST
LONG.
DATE
GROSS
a
GROSS
B
3H
226Ra
113
44°18'24"
81°38'12"
1967
<1
6
—
0.2
1969 <1 5 <1700 —
1970
<1
4
<1700
—
1971
<1
4
<1700
1
1972
<1
5
<1700
—
1973
<1
2
<1700!
-
1974
<1
2.7
<1700
—
1975
<1
2.0
<1700
-
114
44°19'42"
81°37'24"
1967
<1
5
—
0.3
1969
<1
6
<1700
-
1970
<1
4
<1700
—
1971
<1
6
<1700
1
1972
1
5
<1700
—
1973
<1
2
<1700
—
1974
<1
3.7
<1700
—
1975
1
2.3
<1700
-
115
4
4
°
2
0
'
4
8
"
8
1
°
3
6
'
0
8
"
1
9
6
7
1
5
-
0
-
3
1971
<1
3
<1700
<1
1972
<1
5
<1700
—
1973
<1
2
<1700
—
9
July
1973a
<1
2
9300
—
1974
<1
3
<1700
-
1975
1
2.7
<1700
-
1
1
6
4
4
°
1
8
'
2
4
"
8
1
°
3
6
'
4
2
"
1
9
6
7
<1
7
-
0
.
4
1970
<1
5
<1700
—
1971
<1
3
<1700
1
1972
1
4
<1700
-
1973
<1
2
<1700
—
1974
<1
3
<1700
-
1975
<1
1.3
<1700
-
20
 TABLE 13 Continued
DOUGLAS POINT - BRUCE INSHORE SURFACE WATER
  
LOCATION SAMPLING ANNUAL AVERAGE IN pCi/l
STATION NORTH LAT. WEST LONG. DATE GROSS a GROSS B 3H 226Ra
117 44°20'09" 81°35'42" 1967 2 7 - 0.1
1970 - 4 2040 -
19
71
<1
4
<1
7o
o
<1
1972 <1 5 <17oo —
1973 <1 1 <17oo -
9 July 19733 <1 1 46200 —
1974 <1 3 <1700 -
1975 1 2.7 <17oo -
121 44°19'33" 81°36'50" 1971 <1 3 <1700 1
1972 <1 5 <17oo -
1973 <1 2 <17oo -
9 July 19733 <1 2 11100 -
1974 <1 3.3 <17oo —
1975 1.3 3.0 <1700 -
122 44°20'02" 81°36'45" 1971 <1 4 <1700 3
1972 <1 5 <17OO -
1973 <1 2 <17oo —
9 July 1973a <1 2 30300 -
1974 <1 3 <17oo -
1975 1 3 <1700 -
123 44°20'55" 81°34'36" 1971 <1 4 <17oo 1
1972 <1 4 <1700 —
1973 <1 2 <17oo -
7 July 1973a <1 1 8500 -
1974 <1 3 <17oo -
1975 <1 2 <1700 -
364 44°19'03" 81°36'50" 1972 <1 8 <17oo —
1973 <1 2 <17OO -
9 July 19733 <1 2 25900 -
1974 <1 3.7 <1700 -
1975 <1 2.7 <17oo —
21
 
 TABLE 13 Continued
DOUGLAS
POINT
—
BRUCE
INSHORE
SURFACE
WATER
  
LOCATION
SAMPLING
ANNUAL
AVERAGE
1N poi/2
STATION
NORTH
LAT.
WEST
LONG.
DATE
GROSS
a
GROSS
8
3H
226Ra
368
44°18'45"
81°36'45"
1975
2
3.7
<17oo
-
369
44°18'42"
81°37'09"
1975
1
2.7
<1700
-
37o
44°19'18"
81°37'06"
1975
<1
2.3
<1700
—
371
44°19'33"
81°36'27"
1975
1
3.0
<17oo
—
373
44°20'54"
81°35'21"
1975
1
2.7
<17OO
-
a.
Special set of samples.
22
TABLE 14
ANNUAL SUMMARIES FOR SERPENT HARBOUR, NORTH CHANNEL (9, 1])
 
226Ra GROSS a GROSS B 2380
ggég 29118 ECi/R 201/2 351$
1966 11.7 40.3 29.3 10.0
1967 8.8 22.1 31.2 10.3
1968 8.8 33.8 35.5 10.0
1969 7.3 30.9 35.4 10.0
1970 8.7 32.9 38.9 10.1
1971 6.5 27.9 30.2 10.0
1972 5.7 14.6 22.4 10.0
1973 6.1 15.6 20.4 10.5
1974 5.5 13.2 13.5 10.0
1975 5.4 8.2 15.9 —
23
 
  
LOCATION
Enrico Fermi
(SE—3)
TABLE 15
L
A
K
E
E
R
I
E
I
N
S
H
O
R
E
S
U
R
F
A
C
E
W
A
T
E
R
(
7
)
 
SAMPLING
DATE
18
22
24
3O
28
25
28
1974
1974
1974
1974
1974
1974
1974
1974
1974
Jan.
Mar.
Apr.
May
June
July
Aug.
Sep.
Oct.
L
E
V
E
L
S
I
N
p
C
i
/
Q
G
R
O
S
S
B
3
H
5
:
2
3
0
0
:
2
0
0
8
:
2
3
0
0
:
2
0
0
9
:
2
4
0
0
:
2
0
0
1
5
:
2
3
0
0
:
2
0
0
5
:
2
3
0
0
:
2
0
0
5
:
2
3
0
0
:
2
0
0
5
:
2
4
0
0
:
2
0
0
9
:
2
3
0
0
:
2
0
0
5
:
2
3
0
0
:
2
0
0
TABLE 16
L
A
K
E
E
R
I
E
W
A
T
E
R
I
N
T
A
K
E
S
N
E
A
R
N
U
C
L
E
A
R
F
U
E
L
S
E
R
V
I
C
E
S
(
Z
3
)
LOCATION
Dunkirk
S
t
u
r
g
e
o
n
P
o
i
n
t
(raw)
Sturgeon Point
(treated)
DATE
1974
1974
1974
137Cs
<0.07
<0.07
<0.06
A
V
E
R
A
G
E
L
E
V
E
L
S
I
N
p
C
i
/
2
106Ru
 
<O.3
<O.25
<O.27
24
 
9
5
Z
n
a
o
s
r
3
H
<
0
.
l
1
.
1
5
3
9
7
<
0
.
0
8
0
.
9
3
3
2
0
:
2
9
<
0
.
0
9
0
.
9
9
3
4
0
   
1
3
4
C
S
l
a
n
c
e
<0.04 -
<
0
.
0
5
<
O
.
2
<0.04 —
TABLE
17
.
LAKE ONTARIO SURFACE WATER NEAR PORT HOPE
( 9)
LEVEL IN 201/2 1
 
LOCATION SAMPLE STATION gégg GROSS.a GROSS B 22‘Ra
In Port Hope 06-09—029-1 1974 45.0 47.5 1.5
Harbour —1 1975 25.0 47.5 5.5
—2 1974 40.0 45.0 2.3
-2 1975 7.5 25.0 4.0 f
—3 1974 26.7 33.3 2.7 i
—3 1975 10.0 30.0 1.5 5
06—10—001-1 1974 20.0 30.0 1.3 5
-1 1975 40.0 57.5 4.0 3
—2 1974 25.0 33.3 2.0 g
-2 1975 10.0 37.5 4.0
-3 1974 25.0 36.7 2.0
—3 1975 7.5 25.0 2.5
-4 1974 9.3 12.7 1.3
-4 1975 5.0 40.0 1.0
Off Harbour 06-10-001-5 1974 <1.0 4.3 <1.0
-5 1975 1.0 35.0 <1.o
—6 1974 <1.0 4.3 <3.3
—6 1975 1.0 4.0 1.0
-7 1974 <1.0 4.0 <1.0
-7 1975 2.0 20.0 <1.0
Off Welcome 06-11—001—1 1974 <1.0 4.0 <2.0
Effluent -1 1975 1.0 5.0 1.0
Discharge -2 1974 <1.0 4.0 <1.5
—2 1975 1.0 5.0 1.0
-3 1974' <1.0 4.0 <1.0
—3 1975 1.0 5.0 1.0
Off Port 06—11—002—1 1974 <1.0 4.0 <2.0
Granby Dump —1 1975 1.5 19.5 <1.0
-2 1974 <1.0 4.5 <2.0
-2 1975 5.0 7.0 3.0
—3 1974 <1.0 3.5 <1.0
-3
1975
1.0
5.0
1.0
25
   
 LAKE ONTARIO INSHORE
TABLE 18
SURFACE WATER NEAR PICKERING (9,
 
JO)
 
LOCATION SAMPLING ANNUAL AVERAGE IN pCi/R
STATION NORTH LAT. WEST LONG. DATE GROSS a GROSS B 3H 226Ra
237 43°48'25" 79°04'12" 1968 0.2 3.5 — —
1969 <1 7 - 0.5
1970 <1 5 <1700 0.2
1971 <1 7 <1700 <1
1972 <1 6 <1700 —
1973 1 2 <1700 -
1974 <1 .310.6 8701300 —
698 43°48'19" 79°05'52" 1971 1 5 <1700 -
1972 1 9 <1700 —
1973 <1 3 <1700 —
1974 <1 .7i0.6 — —
699 43°48'36" 79°04'44" 1972 1 6 <1700 —
1973 <1 3 <1700 —
1974 <1 .3:O.6 24701300 —
967 43°44'00" 79°10'24" 1972 1 9 <1700 —
1973 <1 3 <1700 —
1974 <1 3 7701300 —
992 43°48'12" 79°04'36" 1968 0.3 3 — —
1969 <1 7 — <0.4
1970 <1 5 — 0.1
1971 <1 8 <1700 <1
1972 <1 7 <1700 —
1973 <1 1 <1700 —
1974 <1 3 19001300 —
996 43°47'59" 79°03'12" 1969 <1 7 — —
1970 <1 6 — <O.1
1971 <1 6 <17OO <1
1972 1 6 <1700 —
1973 <1 1 <1700 -
1974 <1 3 7001200 -
26
 TABLE 18 Continued
LAKE ONTARIO INSHORE SURFACE WATER NEAR PICKERING
 
LOCATION SAMPLING ANNUAL AVERAGE IN pci/L
STATION NORTH LAT. WEST LONG. DATE GROSS a GROSS B 3H 226Ra
1032 43°48'22" 79°03'21" 1971 <1 7 <1700 —
1972 <1 8 <1700 —
1973 <1 3 <1700 —
1974 <1 3.7:0.6 1130:200 —
1086 43°48'32" 79°04'29" 1972 <1 6 <1700 —
1973 <1 3 <1700 —
1974 <1 4:1 25301300 —
1087 43°48'26" 79°04'17" 1972 <1 5 <1700 —
1973 <1 3 <1700 —
1974 <1 3.7:1.2 — —
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 TABLE 19
WATER INTAKES NEAR PICKERING (I?)
 
SAMPLE DATE 5345 PICKERING TORONTO
Levels in ECi/l
9OSr 137CS SOS]: 137CS 9OSr 137CS
Jan. 1974 1.05 0.07 0.83 0.04 0.62 <0.02
Jan. 1975 0.70 <0.02 N.S.b N.S. 1.23 <0.02
Feb. 1974 N.A.a 0.48 0.40 N.A. 0.76 N.A.
Feb. 1975 0.96 <0.02 0.81 <0.02 0.96 <0.02
Mar. 1974 0.95 0.23 1.61 2.13 0.89 0.16
Mar. 1975 0.98 .04 N.S. N.S. 0.99 0106
Apr. 1974 0.81 N.A 1.01 0.19 1.15 N.A.
Apr. 1975 0.90 <0.02 1.04 0.26 N.S. N.S.
May 1974 0.97 0.03 0.99 0.07 0.92 0.04
May 1975 0.88 13 N.S. N.S. 0.83 <0.02
Jun. 1974 0.70 .06 0.94 0.06 0.70 <0.02
Jun. 1975 0.87 <0 02 0.79 <0.02 0.90 <0 02
Jul. 1974 1.02 07 N.S. N.S. 0.93 0.13
Jul. 1975 0.37 .11 N.S. N.S. 0.85 0.04
Aug. 1974 0.93 .07 N.S. N.S. 0.93 0.06
Aug. 1975 0.90 <0.02 0.66 0.04 0.86 <0.02
Sept.1974 7.72C 0.03 N.S. N.S. 0.84 0.05
Sept.l975 0.83 <0 02 N.s. N.S. 0.92 0.06
Oct. 1974 0.92 0.05 0.85 0.05 0.68 0.05
Oct. 1975 2.27 <0 02 0.80 0.27 0.88 0.06
Nov. 1974 0.98 0.10 N.S. N.S. 0.96 0.05
Nov. 1975 0.89 0.05 N.S. N.S. 0.81 0.09
Dec. 1974 0.96 0.07 0.94 0.06 1.03 0.07
Dec. 1975 0.81 0.04 N.S. N.S. 0.82 0.04
Mean 1974 0.85 0.11 0.95 0.37 0.87 0.07
Mean 1975 0.95 0.04 0.82 0.12 0.91 0.04
a. N.A. = Not analyzed
b. N.S. No sample
c. Not included in mean for year
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TABLE 20
WATER INTAKES NEAR NUCLEAR FACILITIES IN NEW YORK STATE (13)
 
AVERAGE LEVEL IN pCi/R
  
Oswego (Ontario
Bible Camp) 19 June 1974
350131 llOiZS
29
LOCATION DATE GROSS 6 137CS 106Ru 952: 9°Sr 3H
Demster Beach 1974 5 - - — - 500
(Nine Mile Pt,
Fitzpatrick)
Oswego City Hall
tap (Nine Mile
Pt, Fitzpatrick) 1974 4 — - — - <440
Ontario Water
treatment plant
(R.E. Ginna) 1974 4 <0.06 <0.3 <0.08 1.0 460
TABLE 21
AQUATIC VEGETATION NEAR NUCLEAR FACILITIES IN NEW YORK STATE (13)
LEVEL IN ECi/kg
LOCATION DATE 13703 13“CS 1°5Ru 952r 5°00 5“Mn 1“Ce
Ontario—on—
the Lake 20 June 1974 <20 <20 <90 760:30 <30 — —
Ontario water
treatment
plant 20 June 1974 <30 64i28 <100 1000:40 <50 ~ 1200:84
Demster Beach 19 June 1974 500i40 280i31 <100 890i44 90:21 — 330:92
<100 840i34 230i37 77:34 510:61
w
h
y
-
k
.
»
-
 
 LOCATION
Nine Mile Point
R.E.
R.E.
Ginna
Ginna
. Ginna
E. Ginna
E. Ginna
TABLE 22
FISH FROM VICINITY OF NEW YORK NUCLEAR FACELITIES (J3)
  
TYPE
Sucker 18
Sucker 26
Brown
trout 26
Small mouth
bass 26
Carp 26
Brown
trout 12
DATE
June
June
June
June
June
Sept
1974
1974
1974
1974
1974
1974
30
LEVEL IN ECi/kg
  
sosr 137CS 134Cs 106Ru 9szr 60CO
<2 430i10 140i10 64t47 <20 35il7
86i7 200i70 10:6 <30 - -
<2 110:10 <7 <30 - ‘
58i5 150t15 15i12 <60 — —
18i3 <13 <10 <50 - -
20i6 130i10 27i11 <60 - -
 [5
SI
EH
IH
II
MI
BI
III
Mll
lll
lll
lll
li
M
A
‘LAKE SUPERIOR
The
re
are
no
nuc
lea
r f
aci
lit
ies
on
the
sho
res
of
Lak
e S
upe
rio
r;
the
re—
fore
, r
adi
oac
tiv
e f
all
out
fro
m n
ucl
ear
wea
pon
s t
est
ing
is
the
onl
y s
our
ce
of
rad
ion
ucl
ide
s.
No
ins
hor
e w
ate
r m
oni
tor
ing
app
ear
s t
o h
ave
bee
n c
arr
ied
Out
dur
ing
197
4 a
nd
the
onl
y w
ate
r d
ata
ava
ila
ble
are
tho
se
giv
en
in
Tab
le
5 f
or
mon
ito
rin
g o
f t
he
ope
n l
ake.
The
197
4 a
ver
age
of
the
thr
ee
val
ues
for
137C
s,
0.0
76
pCi
/l,
is
ide
nti
cal
wit
h t
he
197
3 a
ver
age
whi
le
the
ave
rag
e f
or
12S
Sb,
0.0
38
pCi
/l,
is
sli
ght
ly
low
er
tha
n t
he
0.0
44
pCi
/l
fou
nd
in
197
3.
At
suc
h
low
lev
els
, h
owe
ver
,
the
err
ors
ove
rla
p a
nd
no
sig
nif
ica
nce
can
be
pla
ced
on
the
dif
fer
enc
e.
For
the
fir
st
tim
e 1
1WC
e w
as
rep
ort
ed
pre
sen
t i
n t
he
wat
er.
No
val
ue
was
rep
ort
ed
for
90Sr
in
197
4 w
hic
h i
s u
nfo
rtu
nat
e a
s t
his
rad
ion
ucl
ide
mak
es
the
gre
ate
st
con
tri
but
ion
by
far
to
the
rad
iol
ogi
cal
dos
e c
omm
itm
ent
in
an
ind
ivi
dua
l d
rin
kin
g w
ate
r f
rom
the
lak
e.
It
can
be
ass
ume
d
tha
t t
he
con
—
cen
tra
tio
n w
ill
be
lit
tle
cha
nge
d f
rom
the
0.5
3 p
Ci/
R f
oun
d i
n 1
973
as
wea
pon
tes
tin
g i
n t
he
atm
osp
her
e w
as
min
or
and
the
137
Cs
and
125
Sb
did
not
cha
nge
.
The
TED
so
rec
eiv
ed
by
an
ind
ivi
dua
l u
sin
g t
he
lak
e w
ate
r a
s a
dri
nki
ng
wat
er
sou
rce
wou
ld
be
W
0.3
mre
m t
o b
one
mar
row
at
the
sta
nda
rd
int
ake
of
2.2
lit
res
per
day
for
one
yea
r
at
thi
s
con
cen
tra
tio
n.
The
dat
a o
f T
abl
e 6
for
fis
h a
nd
mix
ed
pla
nkt
on
in
Lak
e S
upe
rio
r s
how
tha
t
137
03
inc
rea
ses
in
con
cen
tra
tio
n
thr
oug
h
the
foo
d
cha
in.
Alt
hou
gh
bio
—
mag
nif
ica
tio
n f
rom
wat
er
to
lak
e t
rou
t i
s 6
000
,
the
re
is
ver
y l
itt
le
rad
io-
log
ica
l
haz
ard
in
eat
ing
the
se
fis
h.
Abo
ut
50
kg
of
lak
e
tro
ut
wou
ld
hav
e t
o
be
ea
te
n
an
nu
al
ly
by
an
in
di
vi
du
al
to
re
ac
h
a
TE
Ds
o
of
1 m
re
m.
Th
e
ra
di
on
uc
li
de
s
137
Cs,
12
58
b
an
d
ll“
’Ce
,
wh
ic
h
ar
e
sc
av
en
ge
d
ou
t
of
th
e
wat
er
col
umn
,
do
not
spr
ead
uni
for
mly
ove
r
the
lak
e b
ott
om
(Ta
ble
7).
How
eve
r,
an
est
ima
te
of
the
137
Cs
con
tai
ned
in
the
bot
tom
sed
ime
nts
can
be
mad
e
by
ave
rag
ing
the
se
val
ues
and
mul
tip
lyi
ng
by
the
lak
e
are
a.
Suc
h
a c
alc
ula
tio
n
yi
el
ds
a
va
lu
e
of
12
.4
kC
i
of
137
Cs
for
th
e
to
ta
l
se
di
me
nt
lo
ad
wh
il
e
a
si
mi
la
r
ca
lc
ul
at
io
n
fo
r
th
e
wa
te
r
re
su
lt
s
in
a
to
ta
l
of
0.
91
kCi
.
Th
us,
ab
ou
t
93
%
of
th
e
137
03
en
te
ri
ng
th
e
la
ke
fr
om
we
ap
on
s
te
st
in
g
fa
ll
ou
t
wh
ic
h
ha
s
no
t
di
s-
ap
pe
ar
ed
by
ra
di
oa
ct
iv
e
de
ca
y
an
d
fl
us
hi
ng
to
La
ke
Hu
ro
n
is
im
mo
bi
li
ze
d
in
th
e
sediments.
LAKE MICHIGAN
Of
all
the
Gre
at
Lak
es,
Lak
e
Mic
hig
an
has
the
gre
ate
st
num
ber
of
nuc
lea
r
ge
ne
ra
ti
ng
st
at
io
ns
us
in
g
its
wa
te
r
fo
r
co
ol
in
g
an
d
di
lu
ti
ng
wa
st
e
di
sc
ha
rg
es
.
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The monitoring data given in Table 8 for surface water in the vicinity of four
sites show that most of the time there was no contamination of the lake by the
nuclear power plants. The tritium levels arewithin experimental error of the
concentration of residual tritium from the fission weapons testing, which
peaked in 1963-4 at about 400 pCi/R. Gross B—particle measurements are not
very sensitive to small changes in radionuclide concentrations and serve
generally as an indicator of natural radioactivity levels such as “0K, 238U,
232Th, and their daughter products. Elevated values can occur through suspen-
sion of fine silt which contains high concentrations of sedimented radionuclides,
especially in near—shore waters, from fallout, or through release of radionuclides
from a nuclear facility.
The high value for 14 May 1974 found near the Palisades station would
appear to have beena case of the latter as analysis of the Y—ray spectrum
showed high levels of both 137CS and 13“Cs. The 137Cs value is over 1000
times higher than the 1973 level in the open lake and the presence of 131+Cs
as well as 137Cs indicates local contamination with fresh fission products
from a reactor rather than old weapons debris in which 13703 has decayed to a
negligible fraction. Later information indicates the contamination was due to
a regulated laundry wastes release.
The 90Sr concentration is not available for 1974 but assuming it was the
same as 1973, 0.825 pCi/R, the TEDso to an individual drinking Lake Michigan
water for a year would be % 0.5 mrem to the bone marrow.
C
LAKE HURON, GEORGIAN BAY AND NORTH CHANNEL
Lake Huron has only one nuclear generating station operating on its
shoreline. It receives weapons testing fallout directly on its surface but
also has input from Lake Michigan and Lake Superior. The average value for
137cS from Table 9 in the open lake for 1974 is 0.045 poi/IL and for 1975,
0.044 pCi/R while the average for 1973 was 0.040 pCi/R. These results are not
significantly different and suggest that loss of 137Cs to the sediments is
balanced by continuing input from atmospheric fallout. The average value for
three stations near the Douglas Point nuclear generating station of 0.059
pCi/l 137Cs is not significantly higher than open lake values. The 125Sb
average values for 1974 of 0.070 pCi/R and 1975 of 0.063 pCi/Z are not too
different from the 1973 average of 0.078 pCi/£ and are all identical within
experimental error. Similarly, the value of 0.064 pCi/l for the Douglas Point
station is within the range of open water values. The 1974 1“Ce results
cover a wide range of values from not detectable up to 0.286 pCi/Q, although
none were reported in 1973. The 1975 values are more homogenous and at a
level more consistent with the other y—ray emitting radionuclides.
The values for 90Sr and 1370s given in Table 10 for water intakes near
Douglas Point suggest that discharges from the nuclear generating station have
little effect on the Kincardine and Port Elgin water supplies. The mean value
for 1974 of 0.06 pCi/R of 1370s is in agreement with the lake water mean value
near the station of 0.059 pCi/Q mentioned earlier.
The mean 90Sr values for
1974 of 0.77 pCi/Q and 1975 of 0.74 pCi/l are similar to the 1973 mean value
 of 0.75 pCi/R at the same intakes and would produce a TEDso of W 0.5 mrem to
the bone marrow of a person drinking the water for one year. The high 90Sr
result for September 1974 was ignored in calculating the yearly mean because
if it had been due to a discharge from the nuclear station the 137Cs would
have been very much higher still.
A similar biomagnification of about 6000 for 137Cs occurred in_the
northern pike, Table 11, as did in the lake trout in Lake Superior. The
concentration in the fish flesh however was only one half of that measured
for Lake Superior fish, so that about 100 kg would have to be consumed in a
year to produce a TEDso of 1 mrem.
The 137Cs total in the Lake Huron sediments is W 3.6 kCi from integration
of Table 12 values over the lake bottom. The lake waters contain 0.21 kCi or
about 5.4% of the total.
Data are presented in Table 13 for several stations near the Douglas
Point nuclear generating station for 1967 to 1975. The gross a and 8 results
do not give any information on particular radionuclide concentrations and do
not even indicate the large release of tritium which occurred from 7—9 July
1973. This release was caused by equipment malfunction at Douglas Point which
resulted in a local plume with high tritium concentrations. A special series
of samples was taken to measure the effect on the lake. The highest concen-
tration measured was 46,200 pCi/l which would produce W 5 mrem in an individual
if this level were maintained for a year. Presumably this transient plume
would have dispersed rapidly.
The data given in Table 14 are annual averages for 226Ra in Serpent
Harbour on the North Channel of Lake Huron. It is situated at the mouth of
the Serpent River which drains the Elliot Lake uranium mining area of northern
Ontario. The values are higher than those found in the lake near Douglas
Point, which varied from 0.1 to 3 pCi/R, but have shown a steady decrease
since 1966. The decrease is due to improved abatement procedures which
commenced in about 1965. The 1975 value of 5.4 pCi/i is higher than the
Onta
rio
Mini
stry
of t
he E
nvir
onme
nt's
perm
issi
ble
crit
erio
n of
3 pC
i/R
for
public surface water supply (14) and slightly higher than the U.S. Environmental
Protection Agency's (EPA) recently proposed interim standard of 5 pCi/R for
drinking water (15).
LAKE ERIE
There are no nuclear generating stations in operation on Lake Erie at the
pres
ent
time
alth
ough
the
Enri
co F
ermi
BWR
is u
nder
cons
truc
tion
on t
he M
ichi
gan
shor
elin
e an
d th
e Da
vis-
Bess
e PW
R on
the
Ohio
shor
elin
e.
The
Nucl
ear
Fuel
Serv
ices
repr
oces
sing
plan
t at
West
Vall
ey,
New
York
, is
like
ly t
o af
fect
Lake
Erie
beca
use
of t
he d
isch
arge
of r
adio
acti
vity
to C
atta
raug
us C
reek
whic
h
empt
ies
into
the
lake
.
The
plan
t ha
s no
t pr
oces
sed
irra
diat
ed f
uel
sinc
e
1971. It is presently undergoing upgrading to handle a higher throughput, but
low—level radioactivity is still entering Cattaraugus Creek from the plant.
Surv
eill
ance
data
for
1974
are
give
n in
Tabl
e 15
for
the
west
end
of t
he
lake
and
in T
able
16 f
or t
he e
ast
end.
Thes
e da
ta a
re c
onsi
sten
t be
caus
e we
apon
s
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 testing
debris
was
the
only
significant
input
to
the
lake.
The
difference
between
the
90Sr
values
for
treated
and
untreated
water
at
the
Sturgeon
Point
intake
is
within
expected
error.
The
90Sr
level
of
0.99
is
not
significantly
different
from
the
1.06
pCi/Q
reported
for
the
open
waters
of
the
lake
in
1973.
An
individual
drinking
water
from
the
Sturgeon
Point
system
for
one
year
would
receive
a
TEDso
of
W
0.6
mrem
to
bone
marrow.
LAKE ONTARIO
The
lake
has
four
operating
nuclear
generating
stations
using
its
waters
with
roughly
equal
installed
capacity
on
the
Ontario
and
New
York
shorelines.
There
is
also
Eldorado
Nuclear
Limited's
plant
at
Port
Hope,
Ontario
which
refines
uranium
and
produces
UF6
for
nuclear
fuel
preparation.
Process
waste
is
disposed
of
at
the
Port
Granby
site
on
the
lake
shoreline
about
15
km
west
of
Port
Hope,
and
in
the
past
had
been
discharged
at
Welcome,
5
km
to
the
west
as
well
as
into
Port
Hope
Harbour
(16).
The
data
reported
in
Table
17
are
1974
and
1975
measurements
on
surface
water
samples
from
inside
and
outside
the
harbour
and
near
the
dump
sites.
The
gross
a
and
8
results
inside
the
harbour
are
generally
much
higher
than
those
in
the
lake
as
are
the
226Ra
values,
although
the
226Ra
accounts
for
only
a
part
of
the
gross
a
value
even
when
multiplied
by
four
to
account
for
the
daughter
product
emissions.
The
1974
results
do
not
show
any
226Ra
values
in
excess
of
Ontario's
permissible
level
of
3
pCi/R
but
in
1975
it
was
exceeded
at
four
stations
inside
the
harbour.
At
one
station
in
the
lake
just
offshore
from
the
Port
Granby
waste
disposal
site,
data
from
samples
taken
in
September
and
October
1975
showed
levels
that
coincided
with
the
Ontario
public
surface
water
supply
criteria
(18).
Periodic
samples
of
the
Port
Hope
drinking
water
supply
showed
levels
of
226Ra
less
than
1
pCi/R,
also
within
the
criteria
(18).
The
concentration
of
2“Ra
measured
in
the
sediments
of
Port
Hope
Harbour
in
August
1971
ranged
from
100
to
13,000
pCi/g
and
varied
with
both
sampling
location
and
depth
{18).
The
accumulation
of
226Ra
in
harbour
sediments
is
a
result
of
past
waste
discharges
by
Eldorado
Nuclear
Limited.
In
recent
sediment
layers
the
226Ra
concentration
is
much
lower
because
of
decreased
input
from
the
plant.
The
chemical
forms
of
the
radioactive
contaminants
are
not
known
and
the
Atomic
Energy
Control
Board
has
initiated
a
contract
with
the
University
of
Toronto
to
study
the
physical
and
chemical
states
present
under
different
environmental
conditions.
This
study
should
eluci-
date
the
conditions
under
which
release
of
radioactivity
from
sediments
could
take place.
 
The
data
given
in
Table
18
for
stations
near
the
Pickering
nuclear
generating
station
show
no
significant
trends
from
1968
through
1973
although
the
tritium
analysis
method
was
rather
insensitive
(<1700
pCi/Q)
during
that
period.
In
1974
the
method
appears
to
have
been
made
more
sensitive
and
tri—
tium
discharges
from
the
station
were
detected
with
the
highest
value
being
2530
pCi/£
close
to
the
discharge
channel.
The
water
intake
data
given
in
Table
19
has
one
anomalous
value
for
90Sr
in
September
1974.
This
has
been
rejected
in
calculating
the
annual
mean
since
the
137Cs
level
showed
no
concomitant
increase.
The
90Sr
mean
for
1974
34
i
~
r
.
is
0.89
pCi/K,
identical
to
1975
and
1973,
and
would
produce
a
TEDSO
of
N
0.5
mrem
to
bone
marrow
of
an
individual
drinking
water
for
one
year.
The
sporadic
high
137Cs
values
at
these
intakes,
for
example
2.13
pCi/R
at
Pickering
in
March
1974,
is
most
likely
caused
by
an
onshore
wind
keeping
the
discharge
plume
close
to
shore,
resulting
in
contaminated
water
being
drawn
into
the
intake.
If
this
level
of
137Cs
were
maintained
for
the
whole
year
the
TEDSO
would
be
m
0.1
mrem
to
the
whole
body
in
addition
to
the
0.5
mrem
to
the
bone
marrow from the 90Sr.
On
the
New
York
side
of
the
lake
the
analyses
of
water
samples
from
intakes
near
the
Nine
Mile
Point,
Fitzpatrick,
and
Ginna
nuclear
generating
stations,
Table
20,
show
no
levels
inconsistent
with
fallout.
The
90Sr
value
reported
at
the
Ontario
water
treatment
plant
of
1.0
pCi/l
is
somewhat
greater
than
the
0.89
pCi/R
reported
for
the
water
intakes
near
Pickering.
This
level
would
produce
a TEDso
of
W
0.6 mrem
in
an
individual
usingthis
supply
for
drinking water for a year.
On
the
other hand,
aquatic
vegetation
samples
near
public
water
supply
intakes,
listed
in Table
21,
show
appreciable
levels
of
fission
and
neutron
activation
products
which
must
have
originated
from
the
nuclear
generating
stations.
The
half
life
of
95Zr
is
only
65 days
so
the high
levels
of
this
radionuclide in all the samples are due to relatively recent releases and to
biomagnification as the level in the lake water was less than 0.08 pCi/R at
the Ontario,
New York domestic water treatment plant intakes.
The radionuclide levels in fish caught near these nuclear generating
stations are, with one exception,
similar to those in fish caught elsewhere
and are due to fallout
1370s and 90Sr.
The exception is the sucker from near
Nine Mile Point which was
found to have in addition measurable concentrations
of 131+Cs, 106Ru and 60Co (Table 22).
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 The monitoring results available from various agencies point to the fact
that man—made radionuclide concentrations in the waters of the Great Lakes are
still essentially due to atmospheric fallout of nuclear weapons testing debris
and are remaining constant. However, local environments around nuclear facili—
ties on the shores of the Great Lakes show evidence of radionuclides discharged
to the lakes.
Lake Ontario water intakes near the Pickering nuclear generating station
just east of Toronto showed occasional above—background levels of 137Cs
during 1974 and 1975. Aquatic vegetation and fish harvested in the neighbour—
hood of the R.E. Ginna station near Rochester and the Nine Mile Point station
east of Oswego in 1974 were found to contain measurable quantities of reactor
produced radionuclides. Tritium levels in surface water near the Pickering
discharge were found to be about five times higher than open lake levels,
but apparently no parallel measurements were made at nearby domestic water
intakes. None of the present levels would have caused the proposed 1 mrem
ambient water quality objective to be exceeded.
The levels of the naturally occurring radionuclide 226Ra in the inshore
water of Lake Ontario near Port Hope, the site of a uranium refining and UFS
production plant, were belowthe Ontario permissible level of 3 pCi/l for I
1974. The levels during 1975 exceeded this at four stations inside the harbour V
where refinery waste had been dumped in the past, and at one station in the V
lake just offshore from the Port Granby waste disposal site; the highest value
was 6 pCi/£.
Lake Erie showed no effect of the nuclear fuel reprocessing plant on
Cattaraugus Creek and only weapons fallout andnatural radionuclides were ‘
present during 1974. $3
No measurable effect of the Douglas Point nuclear generating station on
Lake Huron was observed during 1974, although an accidental release of tritium
to the lake was reported for July 1973. The concentration of 226Ra at the
mouth of the Serpent River, which drains the Elliot Lake uranium mining dis~
trict, was reported at 5.4 pCi/R for 1975, again higher than Ontario's permis—
sible limit of 3 pCi/Q. Annual results reported from 1966 through 1975 show
a slow decline in 226Ra concentrations at this point.
One definite contaminating event was reported near the Palisades nuclear
generating station on Lake Michigan in May 1974 when levels of 137Cs and 13"Cs
occurred which would produce a TEDso to the ICRP reference man drinking the
water of w 5 mrem if that level were maintained for the year. This occurred
during a controlled release of laundry wastes within the terms of the station's
operating licence.
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Lake Superior has no nuclear facility on its shoreline and levels of
weapons fallout radionuclides in the water were similar to 1973.
The radiological dose received by the population of the Great Lakes basin
during 1974 from drinking water from individual lakes would have been essen—
tially due to fallout 90Sr. The calculated TEDso values for ICRP standard
refe
renc
e ma
n fo
r th
e la
kes
were
Supe
rior
0.3
mrem
, Mi
chig
an 0
.5 m
rem,
Huro
n
0.5 mrem, Erie 0.6 mrem, and Ontario 0.6 mrem.
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The Radioactivity Subcommittee strongly recommends that its proposed
surveillance plan be implemented by the responsible agencies at the earliest
possible date. Members of the Subcommittee will be urging their own agencies
to give high priority to this endeavour.
The Subcommittee also recommends that a standard set of radionuclide
analyses be developed and adhered to by the laboratories carrying out the
radionuclide analyses. A data quality assurance program should be initiated
as outlined in the surveillance plan.
The Subcommittee will recommend a set of standard conversion factors for
calculating TEDSQ from the analytical results so that compliance with the
radioactivity objective can be demonstrated.
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RADIOLOGICAL SURVEILLANCE PROGRAM FOR THE GREAT LAKES PROPOSED
BY THE RADIOACTIVITY SUBCOMMITTEE
INTRODUCTION
This plan was developed as a separate entity without attempting to build
onto current radiological monitoring efforts. Very little of the current
monitoring effort is directed to the estimation of dose equivalent from ambient
lake water, which forms the basis of the objective.
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PRIORITIES
The
anal
ytic
sche
mes
and
sens
itiv
itie
s f
or s
ever
al c
riti
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radi
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y ob
ject
ive
enco
urag
e
the use of good sized composite samples. Elegant analyses of grab samples
frequently have misleading consequences in that the sophistication of the
results overpowers the crudeness of the sample.
A hierarchy of types of water samples is proposed.
1.
Peri
pher
y of
Sour
ce C
ontr
ol A
rea.
Alth
ough
the
AWQO
does
not
allu
de
to
contributions from controlled sources, it continues to be prudent to include
source monitoring in the surveillance scheme to determine what action level
regime is extant at the SCA periphery. Adequate assessment of the contribution
from controlled sources will necessitate sampling more frequently than the
minimum of 4 annual measurements indicated in the agreement on the AWQO.
 
In light of the lake inventory of fission products from atmospheric
weapons testing, analytic schemes must be selected which accurately assign
observed activities to the proper source. A useful technique in that area is
the development of 89Sr/SOSr and 13l‘Cs/137CS activity ratios which are
significantly greater in the effluents of thermal fission facilities than in
older products of weapons testing.
It is recommended that waters at or near the periphery of the SCA of the
facility outfall be sampled at least on a monthly schedule. Grab sampling will
have to be acceptable in that most desirable locations are seldom attended on
a continuing basis.
In the case where the controllable source is located on a tributary, the
stream should be sampled at a distance of l to 5 kilometres downstream of the
outfall. Sampling should be from the bank of the stream where the plume is
likely to be observed. This sample is to be accompanied by a grab sample of
water taken from a suitable upstream location on the same day.
In the case where the controllable source is located on the shore of a
lake, the water should be sampled 1 metre below the surface at two Points near
the shore line and at least two points in the lake proper at loci l kilometre
from the source outfall. The selection of sampling points should allow for
the sampling of at least one point likely to be in the plume at the time of
sampling. These individual monthly samples shall be composited for analysis
on a quarterly basis.
2. Ambient Waters. These samples provide for the assessment of ambient lake
waters, namely those waters well outside the SCA. Sampling of the waters of
the open lakes is included in this consideration.
It is generally apparent that no organization is engaged in the routine
year round radiological surveillance of open lake water. Studies are done,
however, on a periodic basis by several organizations in the interest of
applied research.
44
 These surveillance efforts are certainly of considerable merit. Their
results must enter into the evaluation of the prevailing quality of lake
water. These data, however, are notapplicable to the assessment of controlled
source conditions, nor are they indicative of human uptake.
The organizations which conduct these studies should make the results
available routinelyto the IJC along with their discussion of the results.
3. Drinking Water. It is recommended that monthly paired composites of raw
and finished domestic drinking water be considered. Finished drinking water
is the only point at which uptake by man can truly be observed. Further,
finished drinking water is sampled frequently and routinely at the treatment
plant, a situation lending itself to compositing. The composite sampling of
raw water at domestic water treatment plants provides a companion estimation
of lake water conditions as directed to man.
4. Biota. Although the discussion of the AWQO does not call for the immed—
iate determination of dose equivalent due to intake of food harvested from the
lakes, it is worthwhile to begin early to sample aquatic foods.
The most significant aquatic food at this time is fish flesh. The major
sources are commercial fisheries.
It is recommended that fish flesh intended for human consumption be
sampled at least annually at the processing point. A sample shall be col—
lected from each species being processed.
QUALITY ASSURANCE
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It is recommended that all qualified participating organizations adopt a
standard format for the reporting of data.
It is recommended that standard definitions of minimum detectable activity
and analytic error be adopted.
REVIEW AND APPLICATION
 
It is frequently the case when environmental data are published that the
data alone are listed without benefit of adequate discussion including recon—
ciliation of artifacts and associated phenomena.
It is recommended, then, that reports from the radioanalytic organization
to IJC include indication of observed concentrations and the method of averag—
ing, the calculated TEDso, the errors associated with both estimates” and a
discussion of anomalous data. The organization within IJC which assembles
this information, namely the Radioactivity Subcommittee (RSC), should verify
the continued qualification of the reporting laboratory as regards radioanaly—
tic capability. The RSC compilation must include a discussion of the signifi—
cance of the finished data in terms of past observations and the occurrence of
recent events, such as atmospheric weapons tests, which may have produced sig—
nificant impact.
REPORTS AND PUBLICATION
Data provided to IJC shall include:
a. Sampling location by name, latitude and longitude, name of the lake
or tributary, name of effluent source as applicable.
b. Sample type: composited finished or raw drinking water, composited
source oriented grab samples, etc.
c. Sampling date(s).
d. Radionuclide concentrations and associated error.
e. Estimated total dose equivalent and associated error.
f. Indication of current qualification status of submitted laboratory.
g. Discussion of data anomalies.
Data shall be reported on a quarterly basis within 60 days of the close
of the quarter.
In light of the number of states involved on the U.S. side, it is recom-
mended that the U.S. Environmental Protection Agency serve as the coordinator
for state-generated data.
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 SAMPLING LOCATIONS
Nuclear Generating Station Source Control Areas
Lake Michigan:
Lake Ontario:
Lake Huron:
Fuel Reprocessing Plant
Lake Erie:
Fuel Production Plant
Lake Ontario:
Zion I and II (Illinois)
Kewaunee (Wisconsin)
Point Beach I and II (Wisconsin)
Palisades (Michigan)
Big Rock Point (Michigan)
Donald C. Cook (Michigan)
Ginna I (New York)
Nine Mile Point I (New York)
Pickering A (Ontario)
Fitzpatrick (New York)
Douglas Point (Ontario)
Bruce A (Ontario)
Mouth of Cattaraugus Creek, Nuclear Fuel Services
(New York)
Port Hope, Eldorado Nuclear (Ontario)
Uranium Mining and Milling
Lake Huron:
AGENCIES
Lake Ontario:
N.Y. State Bureau of Radiological
Mouth of Serpent River (Ontario)
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Ontario Ministry of Health
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Ohio Environmental Protection
Agency
Mi
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En
vi
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nm
en
ta
l
Pr
ot
ec
ti
on
Service
U.S. Environmental Protection
Agency
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Lake Huron:
Lake Michigan:
Lake Superior:
United States
Michigan Environmental Protection
Service
U.S. Environmental Protection
Agency
Michigan Environmental Protection
Service
Illinois Environmental Protection
Agency
Wisconsin Dept. of Nat. Resources
U.S. Environmental Protection
Agency
Minnesota Pollution Control Agency
Wisconsin Dept. of Nat. Resources
Michigan Environmental Protection
Service
U.S. Environmental Protection
Agency
ESTIMATED COSTS (DOLLARS PER YEAR)
Canada
Environment Canada
Ontario Ministry of
the Environment
Health & Welfare Canada
Ontario Ministry of Health
Environment Canada
Environment Canada
Ontario Ministry of
the Environment
Ontario Ministry of Health
  
ﬁllﬂﬂﬂljﬂ
Lake Ontario 26,100 28,700 31,400 34,600
Lake Erie 16,500 18,300 20,100 22,000
Lake Huron 13,700 15,100 16,500 18,200
Lake Michigan 37,600 41,300 45,500 50,000
Lake Superior 7,600 8,400 9,200 10,200
TOTAL 101,500 111,800 122,700 135,000
I
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